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2003 *ifl3B (03.oi.2003) PC t WO 03/000894 Al 

(51) m&ft&itm 1 : C12N 15/12, 15/11, (72) 

A61K 38/02, 39/00, 48/00 (75) ft E #/ di S X S IC O I* T 0) 3* & * 

(SHDCU,Hiroshi) IJP/JP]; =r 514-0061 = itm - 

(21) S^tfiSS^: PCT/JP02'05486 Hffl±;tSiffl 1 5 4 7-3 2 Mie (JP). 

(22) llfSaSKB: 2002 *6*4 8(04.06.2002) (8J) jgegg (IDftj: AE, AG, AL. AM, AT, AU, AZ, DA, BB, 

(25) S^tii^a>mS- BXm BG 3 BR,BY,B2,CA,CH,CN,CO,CR,CU,CZ,DE,DK, 

(25) nmm«Woa. H^bo DM, DZ, EC, EE, ES, FI, GB, GD, GE, GH, GM, HR, HU, 

(26) miGi'AMCDm W- BX.m ,D » ,L » 1N » 1S » JF > ^ Rti » ^ L C LK, LR, LS, Li, 

LU, LV, MA, MD, MG, MK, MN, MW, MX, MZ, NO, NZ, 
(30) ®^felS-x — * • °H PH, PL, PT, RO, RU : SD, SE, SG, SI, SK, SL, TJ, TM, 

#£12001-191334 2001 *6 E 25 B (25.06.2001) JP ™. TR > ^ TZ > L1A » UG » us - U7 <> VN, YU, ZA, ZM, ZW. 

(71) mmX(&m$:fo<±T<Dm&miZ'Dl*T): 7>Vi (84) !^IflAi§S;: AR1PO 4$!^ (GH, GM, KE, LS, MW, 

X X A V— #5t£M± (ANGES MG, INC.) [JP/JP]; T MZ, SD, SL, SZ, TZ, UG, ZM, ZW), a-7V7|^ 

560-0082 sfcBEJ&S^rfi St^FM^Bt 1 TBB3S-# (AM, AZ, BY, KG, KZ, MD, RU, TJ, TM), 3 — □ 

Osaka (JP). I* (AT, BE, CH, CY, DE, DK, ES, FI, FR. GB, GR. IE, IT, 

= (54) Title: POLYNUCLEOTIDE VACCINE 

== (54) ftwoZxifti tK'js^ Kr?<?^> 

s=s (57) Abstract: A DNA vaccine for expressing tumor-specific immunity. More specifically, a DNA vaccine which contains expres- 
= sion vectors encoding an antigen recognized by CD4 + helper T cells and another antigen recognized by CD8 + CTL. It is preferable 
^= that the antigen recognized by CD4 is a molecule identified by the SEREX method while the antigen recognized by CD8+CTL is a 
^= tumor antigen. It is preferable that the above expression vectors are immobilized on a single gold grain and administered, into cells 
55 by a gene gun so that the antigens recognized by CD4* helper T cells and CD8+CTL can be expressed and presented in a single cell, 
T^^, though the invention is not restricted thereto. It is also usable as a drug. 

|S (57) ^&J: 

H £tt* CD4 4 ^;i/M-T^BS(Cct !3«^nStrCJHx &U\ CD8*CTL K <fc bmMZ 
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LUMC,NL,PT, SE, TR), OAP1 (BF, BJ, CF, CG, 2 — K&tfftWDBSIIlZ-Sl^TIi, 

CI, CM, GA, GN, GQ, GW, ML, MR, NE, SN, TD, TG). OtPCTiiM v h»^gSlCji©$*VTL^ r 3 — K£B8i§ 
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£F ^ b < {is SEREX (serological identification of antigen by recombinant 
cDNA expression cloning) DB^ij- ^ntzfr^-Z-fo CD8 + CTL £ D 

ct^t |SI-©ti^-?^CD± (3 *u «I*J^:|£#£ ft 3 & ©T £ <, 

mfflitz t v>^m, m& ru, inmm^mm (apo ©b§©*@s 

^^^f* (MHO I&O^^ II#?fc3£^£*is Nl//^-T»t 
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tri^m©^J:^fc:fi!)<) N 2) ^llttJfMfe&gE (rStelb^wi-Tifffl 
BSfcJ; t)trtii^^fc^-r?.«MttT$IBia (CTL) #|j§#£*U ttg^fllft 
icffffit-^) N sv N 3) ^ft£fit}*||]fl3ftft& (rStt<b^;wi-T«lcj;t)# 
^Jii$&;^^;i/^-«^?Ste{b^ d 7 7-^ftfi#^tiTi < ) tc 

iP&ftl&tfCV^* (L. Gross, Cancer Res. 3: 326-333 (1943); E.J.Fo 
ley, Cancer Res. 13: 835-837 (1953); R.T.Prehn and J.M.Maln, J.Natl. Cane 
er Inst. 18: 769-778 (1957); G.Klein et al., Cancer Res. 20: 1561-1572 
(1980 if); L.Old et al., Ann.N. Y.Acad. Sci. 101: 80-106(1962); A.Globerso 
n and M.Feldman, J.Natl. Cancer Inst. 32: 1229-1243(1964)) 0 £©<fc-5&in; 
mtM&.&i'Zr2>tz&tt2> CD8 + Sl>*CD4 + T«©fSS!j5b j aS^^TV>?, (R.J.No 
rth, Adv. Immunol 35: 89-155 (1984); P.D.Greenberg, Adv. Immunol. 49: 281- 
355 (1991); D.M.Pardoll and S.L.Topalian, Curr. Op in. Immunol. 10: 588-594 
(1998)) o ftmtofc#L&fc£nfr~?t7Xmm(DCJ)8*'fmJ&l£ in vitrolz^r 
MtMWK)M1&*W£TZ>Zb&-C% (H.Wagner et al., Adv. Cancer Res. 31: 7 
7-124 (1980)) N fM&ittFtiiz FJ— CD8 + T «©g#fi^^^(adoptiv 
e transfer)l±m&&^*X£mm&m£tt?%mft&*-¥x.Z (R.J. North, Ad 
v. Immunol 35: 89-155 (1984); P.D.Greenberg, Adv. Immunol. 49: 281-355 (19 
91); C.J.M.Melief, Adv. Cancer Res. 58: 143-175 (1992)) Zt&m%£tlX 



wo 
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££>£s mm*mm±vtoftmb£titz^$z<DMm&mttttz&#i 

t££$l^£-fr<5 (E.Nakayama and A.Uenaka, J.Exp.Med. 161: 345-355 (1985); 
X.G.Gu et al., Cancer Res., 58: 3385-3390 (1998); Y.Noguchi et al., Pro 
c.Natl. Acad. Sci. USA 92: 2219-2223 (1994)) Z h ZtiT^&o iu+^T> 

^xavt h(Dmmmm&&T' cwimmizx *)wm,i?nz> mhc ?5>z i 

^.73- b*#BJ§£>frt£;ft/£ tfc (T.Boon et al., Annu. Rev. Immunol. 12: 337-3 
68 (1994); S.A.Rosenberg, Immunity 10: 281-287 (1999)) 0 

^(D.Pardoll and S.L.Topalian, Curr. Op in. Immunol. 10: 588-594 (1998); 
R.F.Wang, Trends Immunol. 5: 269-276 (2001)) o «0#&& 3 nlzfrmTZ 
£h#T"§£o 1o(4n ^Jx.{i^©^N7°^>'fb(Y.Mizushima et al., 
J. Natl. Cancer Inst. 74: 1269-1273 (1985)). Ztzlt, irClltl^l^Jltt^ 
73- Y^WfeWfc^^ttfe (R.W.Chesnut et al. (1995) Vaccsine Design, 
eds. M.F.Powell and M.J.Newman (Plenum, New York) pp. 847-874; J.Rice et 
al., J. Immunol. 167: 1558-1565 (2001)) ^0&&^g#©te«R?3S>So 35 
2<D#$*fciU Mmi^%3- 5 ^^^^^^—(M. Wang e t 
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al,, J. Immunol. , 154: 4685-4692 (1995))^<»l WW^-&£S£&o#^ 
^©&&^fbtcJ;£:£*£T-&3 (R.Romieu et al. f J. Immunol. 161: 5133-5137 
(1998); N.Casares et al., Eur. J. Immunol. 31: 1780-1789 (2001)) „ M&(D 
Jsmt, CD40 U#> NJ. P. Ridge et al., Nature (London) 393: 474-478 
(1998); S.R.M.Bennett et al., Nature (London) 393: 478-480 (1998); 
S.P.Schoenberg et al., Nature (London) 393: 480-483 (1998)) s St>\ CD4 + T 

«©^;wi-gii&&T>- apc © cd^immtcomM^^mm-r^^omoD^m 

tti;fc&^jMt4^^;i/(A.Porgador et al., J.Exp.Med. 188: 1075-1082 
(lm^mofrTi/yj-Mz&y), ^tl£>(Di/?i-));(D%fi£.&\) CD8 + T*»& 

t^x.t>tiT^fz&, mX\£. NY-ES0-1 mommmm (Y.-T.Chen et al., Pro 
c. Natl. Acad.Sci. USA 94: 1914-1918 (1997); E.Jager et al., J.Exp.Med. 18 
7: 625-630 (2000); E.Jager et al., Proc. Natl. Acad.Sci. USA 97: 12198-1220 

3 (2ooo)) it, mm^&Rxfm^^&(Dm^^ts^^±^m^^m 

34#M.Pfreundschuh £ (Proc. Natl. Acad.Sci. USA 94: 1914-1918 (1997)) 

d serex tmtnzjsmtismmzntzo mxmts t Mi^^xt vmm<D 

cDNA 4 U — ©t&^&ff o ^>^-^n fcfcfc, SEREX & 

iz J: \) mfc^ntz&ittifi SEREX 7-$^— 7, tVT lsooa^^T^^ti 
TV* 3 (www.licr.org/SEREX.html) 0 

mmv, MS&^£«fc&££cD£3&T^;N*> h-^APc %m^2>^t\ 
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berg, Adv. Immunol. 49: 281-355 (1991); D.M.Pardoll and S.L.Topalian, Cur 
r.Opin. Immunol. 10: 588-594 (1998); S.R.Bennett et al., J. Exp. Med. 186: 
65-70 (1997); R.F.Wang Trends Immunol. 5: 269-276 (2001);C.Fayolle et a 
1., J. Immunol. 147: 4069-4073 (1991); M.Shiral et al., J. Immunol. 152: 1 
549-1556 (1994); K.Hung et al., J. Exp. Med. 188: 2357-2368 (1998); F.Osse 
ndorp et al., J. Exp. Med. 187: 693-702 (1998); Y.Shen and S.Fujimoto, Can 
cer Res. 56: 5005-5011 (1996); T.Nishimura et al., J. Exp. Med. 190: 617-6 
27 (1999); D.R.Surman et al., J. Immunol. 164: 562-565 (2000); A.Franco e 
t al., Nat. Immunol. 1: 145-150 (2000); C.N.Baxevanis et al., J. Immunol. 
164:. 3902-3912 (2000); F.Fallarino et al., J. Immunol. 165: 5495-5501 (20 
00); A.L.Marzo et al., Cancer Res. 59: 1071-3390 (1999); A.L.Marzo et a 
1., J. Immunol. 165: 6047-6055 (2000)) o Skft^MZHX^Z^Jl/^—'r MB&s 

ctl apc mcDmm&dtemmmmm'm-zte, fammfti&jfo&izmm-rz^ 

(J. P. Ridge et al., Nature 393: 474-478 (1998); S. R.M.Bennett et al., Na 
ture 393: 478-480 (1998); S.P.Schoenberger et al., Nature 393: 480-483 
(1998); Z.Lu et al., J. Exp. Med. 191: 541-550 (2000)) 0 

±IB^j5l>T^fe SEREX^t <fc t) b hRVt^txmmiz&tt%mm$L%t!fo 
^©#*ff#;Mig{cM&£>*lTl^ (Y.-T.Chen et al., Proc. Natl. Acad. Sci. USA 

94: 1914-1918 (1997); E,Jager et al., J. Exp. Med. 187: 625-630 (2000); E. 
Jager et al., Proc. Natl. Acad. Sci. USA 97: 12198-12203 (2000); U.Sahin et 
al., Proc. Natl. Acad.Sci. USA 92: 11810-11813 (1995); L.J.Old and Y.-T.Che 
n, J.Exp. Med. 187: 1163-1167 (1998); Y.-T.Chen, (2000) in "Principle and 

Practice of the Biologic Therapy of Cancer", ed. S.A.Rosenberg (Lippinc 
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ott Williams & Wilkins, Philadelphia) pp. 557-570; T.Ono et al., Int.J.Ca 
ncer 88: 845-851 (2000)) 0 SEREX &lz £ \) mfe£ titz&&^<D& < 

mzmfe Ltzm^ m&m. t m tmn, bp *> t s. j mwmm zmzft^ztifim 

££ftT^£ (L.J. Old and Y. -T.Chen, J. Exp. Med. 187: 1163-1167 (1998); Y. 
-T.Chen, (2000) in "Principle and Practice of the Biologic Therapy of Ca 
ncer", ed. S.A.Rosenberg (Lippincott Williams & Wilkins, Philadelphia) p 
p. 557-570) o I^Tn Ztit>(Dfrl : -ltg.miz£ b &^J!M4£^-f &CDT*tt& < . 

ttzM-ofrcD serex mw.&^mcDzmte&^Tmmiz&tfzmfem&mm mz. 

we^^iiet a &&m% mx & % h is tix ^ s 0 ztiz <Dfr=£<D±x & 
igG >? =7 7, oMmxz. «fc d tfttti £ na ©-e^ £ ti om&Mfr^-o cd4*'\;wi— t 

*IBJ^fc<fc3B88a j #;*.&;h,£o ±IB»JR*»*U 

t£»£g#^# CD4 + -v;i/^-T «ffllft*tgi4fls-r 4 d tc «fc b fllSi^Jlft CD8 + CTL 

tz&^xm^tzo 

DNA »7 * > fc:M LT B\ naked DNA omfanWt-S-lZ <fc t) {*M{£&a f if»4& 
gJfc#©W;£#&$B£:txS £ ^lEBJ^nTl^o DNA 7 ?^>&ft&jfc<g*m 
m^ZlEmteffim±m&(DbZZ^WX (Pardoll et al., Immunity 3: 
165-169 (1995)#JSO s *©*#ttB\ ^tt24tr«Wiatt*tt©»«t«fc D^* 
DNA y*?- naked DNA##8Si£*is ^©^7*?- 
K^WMHC^-5^ I&Z>*^* IISeKfc^tJ3TJPi:bTll^^nscfc% 

CTL±OTmu-b^-^MHC^7^ 7 II ^fcjg^ 
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l tz t 4 jiz £ tz imn^co m&<Dft&^ b-zmmt ux mm,t % ztiz^ 
73- khu ^<Dmj%&*z<D&&mm j pmife£m&-& < mstzitmomM&m 

J5SF*3t^^ ^SL£®tH-T-&& 0 AXIfttc CTL J&g££l;£^Sfcg>k:y:, 
ml^T•^eK^nil^S^^-^^^1aM^^^-^fflV^^ (J.R.Bennink and J.W. 
Yewdell, Curr. Top. Microbiol. Immunol. 163: 153 (1990); C.K. Stover et al., 

Nature 351: 456 (1991); A.Aldovini and R.A.Young, Nature 351: 479 (199 
1); R.Schfer et al., J. Immunol. 149: 53 (1992); C.S.Hahn et al., Proc.Na 
tl. Acad. Sci. USA 89: 2679 (1992)) A\ &tz\t, MMWJ ^K.^??- h*^^ 
A1"£#?£(F.R.Carbone and M.J.Bevan, J. Exp. Med. 169: 603 (1989); K.Dere 
s et al., Nature 342: 561 (1989); H.Takahasi et al., Nature 344: 873 (19 
90); D.S.Collins et al., J. Immunol. 148: 3336 (1992); M.J.Newman et al., 

J. Immunol. 148: 2357 (1992))#£n £ tiT V^o 

mtz, naked <; * ^t^^ F%v?r>tLTmmmizmm-tzj3mffi& 

mZtlT^Z (W090/11092(1990^ 10 £ 4 B) 0 ^^Ztimft, &mft£tzlt 

mm ft i~ ntzmit # ;i^>e? a mm. dna ttmmz nm %> z t ft&m-z & z> 

(N.Benvenisty and L.Reshef, Proc. Natl. Acad. Sci. USA 83: 9551-9555 (198 

tem^zt—hm&zns mnm-z-m^? t-omm&fez. ?>ztt>^^ntz 

(J.A.Wolff et al., Science 247: 1465 (1990); G.Ascadi et al., Nature 35 
2: 815 (1991)) o £©*§1^\ *-&;nfc:y-A £ bT*f^£tU itMfci 

M±*m£<D$mi$Wl^ntz (H.Lin et al., Circulation 82: 2217 (1990); 
R.N.Kitsis et al., Proc. Natl. Acad. Sci. USA 88: 4138 (1991); E.Hansen et 
al., FEBS Lett. 290: 73 (1991); S.Jiao et al., Hum. Gene Therapy 3: 21 (1 
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992); J.A.Wolff et al., Human Mo 1. Genet. 1: 363 (1992)) 0 APC^® 
© B7 T&ZF MHC ©.x h-T*©^^ M*l&5£c©|ig© CTL m&lbfc&^xmm 
&<D'&m%mfe-fZt&m££tiT^Z> (Edington, Biotechnology 11: 1117-1 
119 (1993)) o Cl©Pgtc N APC ^S© MHC ^?*ST«U-lr 7*^7 -ti tf Y-7 
©ti^&fTd mtbPCmW±lzmM£tlTU% B7#CTLA-4£fcfci:CD28 {3 
SS^-U i2©i/mi:lT^ffltl.c ^(Dl&ms APC &igrr CD8 + T «£if 

DNA £££&;g<fb © DNA©!^^^©^!^^ L&m3£^tt 
&<U 0iJ*.fcJu <i^>fiSoJI*;i^>(BGH)£=i- H-TS DNAT*&gLfc:&^£ 
^^©J^Jt ttS-#-r § - J: tlj; b V «>XTtn; BGH £ttfc#g£;**ii> CI Tang 
£££ fife (Nature 356: 152-154 (1992)) c %tz, &Jtt;WHz& i?i y h 

&mm%&m l t-*e ^ x v ^ & ^©ssi^m jiijimm&^iMi^ & h ^ > 

h~r2>Zb&X*%ZZbm&^£tiT^%> (Purth et al.» Analytical 
Biochemistry 205: 365-368 (1992)) 0 W^^^A bf#-S®^©^ 
;W>g& (T.Friedman, Science 244: 1275-1281 (1989)) bVX HX\,^ 

%o W093/17706 izit, mm^t? ^ )ixizttT2>y?3->mm~r zismt lx, 

^IBtt^tiTV^o ^l/^e^f^fcM-rSDNA^-fbtCox et al., J.Virol. 
67: 5664-5667 (1993))^#IB££;h,T^3o *fcs DNA ^ 

©iijetts tm#St^© t -o ^ t i±*Bi$gr$g 4, 945 , 050 ^ ms, 036 , 006 

m 5,589,466 &t>\ W094/16737^fc&f3«££*V£U3o 

»s*©«^*Ss ^©^©n^*fe(±^©itp^^ mfs mm&mM,$ti 
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-x;ws-t «t ^ t) mm$nzvimi±ii} £ u < & serex ^tz«t d now- 
#^T-&tK cd8 + ctl fc«t bmm£fozmm&&%\s<\zmm#iMT:&z>o 

iz m-omfo^L^ £ m%. $ *u mm ^ £ ti s & © t- & -s 0 

#M«*£f3«B© rcD4 + -\;wi-T,«{c:ct bra^tus^j £& s j» 

<c«t bm7F£titzifim&mm-f2>v%^ cd4&mhc ii ©/?2 Y*-o\zm 

ra £ ft 3 5 *> # SEREX & fc J; D BIS* ft 3 fl-^T* & § „ d ft 6 1 PRS 
£ ft 3 f&isB y£*W^ffT?&3Dna J-like 2 S DHAUtf— 

•fe* 1 % #V £ > 1 Poly(A)^^ If. ta? sap/e/2s * ^ U 

>-bf^-T^ h^5: h*m#t4(XM_008348K b h >l»«rttSaR(reti 
noic acid-responsive protein) (U50383K H.sapiensUfe : 7)\'$ f ifiMfcfoW& 
II A(hepatitis delta antigen interacting protein A; DIPA)(XM_006503K H. 
sapiens cDNA FLJ20644 fis £d->KAT02588 (FLJ20644fis) (AK000651)^& 

m?z>z.t&T:%z>o *wmm*(D rsEREXIeOS^j SEREX &££t)|5| 
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^i^ CTL ^^cDtuM#:«©«Jli«^^1-^MS®S©*igeKCD8©ac^ 
oT^^£ftfc}^£i£|$t*£Pg£s MHC£^*I©a3 Kp< U ^ 

^MMP Z-J—VT'&Z ERK2(mERK2) N HER2 £ J: t>* Dna J-like 2^©^U^7° 
^ K *mf%> ZtftT'^Zo <ftlz HER2 fcfc N t r HER2 cDNA( c-erbB-2/HER2/neu 
cDNA) t J; Y) h^>^7 2c ^ h^ti^CS CMS5a >T'fe?>^tt 
^I)3iCMS17HER2cDii*^6mJMT$) t> (Y.Nagata et al., J. Immunol. 159: 133 
6-1343 (1997); X.Gu et al., Cancer Res. 58: 3385-3390 (1998); Y.Ikuta et 
al., Int. J. Cancer 87: 553-558 (2000); T.Okugawa et al., Eur. J. Immunol. 
30: 3338-3346 (2000)) s *mmk:£>lf5 CD8 + «P«tt Ti»(CTL)lc £ V)U 

cd8 + wmfeMmmmiMmommhisT 9mev(D^y^ p her2 ^~ini)^y^ 

Virzsmmn "TYLPTNASL" )&m%.£*iZ^% ( Y.Nagata et al., J.Immu 
nol. 159: 1336-1343 (1997); X.Gu et al., Cancer Res. 58: 3385-3390 (199 
8); Y.Ikuta et al., Int. . J.Cancer 87: 553-558 (2000); T.Okugawa et al., 
Eur. J. Immunol. 30: 3338-3346 (2000)) o Z®£oteiKWM%m*^t$mftifi 
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fSfc#i:UUo £fc s HER2 £ Dna J-like 2 £©^<£;b-g-& N #$gWfc£tt£ 

3&©T'&&<. DNA£fcl±RNA^T*&t)f§3o ##PJl©inJ^£:3 — K 'J 

m&]ffitiLftmto&mmft&m<D£:%l<D^&;k:& t) (edit. Ausubel et al., Curr 
ent Protocols in Molecular Biology (1987) John Wiley & Sons, Section 8. 
1-8. 5 #80 Axiftfc 1 W±07^ y»S»U*^ • ■& • #A - frfjn^ttfe^ 

i^fc^-r^acs^bfe^y^T*^ k£3- r-ts o-r*>&o 0 cr© 

«t-5«c^l3^S-r§^Wiv ^©M/V^^->3>M (edit. Ail 
subel et al., Current Protocols in Molecular Biology (1987) John Wiley & 
Sons, Section 6.3-6.4 MO s &t>\ aMs?JflB&flr (PCR) (edit. Ausubel 
et al., Current Protocols in Molecular Biology (1987) John Wiley & Sons, 
Section 6. 1-6.4#JB0&*U/B LXmffiTZ 3 £ $ -e £ 3 0 

;mmm±<Dmm/m,7k&m£*MffiL (Kyte and Doolittle, J.Mol.Biol. 
157: 105-122 (1982)) N —&Mi£%MtifL (Chou and Fasman, Ann.Rev.Bioch 
em. 47: 251-276 (1978)) 7$ ;m&m*<Dttm&mM*m$ETZZtm%.\£, 
Anal.Biochem. 151: 540-546 (1985)#J8i) N ^lT^ m^tlfcT ^ J WM>n<b 
^^K£^fftL*0i^tt&PEPESCAN& (Nature 314 (1985) ; ft&RS 60 - 5 
00684 ^£&*)&feTZZh&Mm%tt&BlZfi\,^ZZ£T*&%>o ft 
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— ^ n*^ h\ <W;i/^ ^#SJ;::^T*£3fem^*i&^©tffe©^ 
*-£0>J^-r££h#T-c*5o mm^TZ&mt, mz.lt, edit. Sambrook et a 
1., Molecular Cloning A Laboratory Manual, Cold Spring Harbor Laboratory 
(1989) N.Y.) N RV, ±i£©Ausubel bmM£titz$:ffilzmM(D&iffiiz 

U mM©^^^SI®-r -5% ©T-& So tttt*3£<*:rt^#A-r* 
^©^^^tltjStJ (T.Friedman, Science 244: 1275-1281 (1989)) N 

*%m<D$iM(D in vivo&m*nmLs RfSi©^^^i5ife-rs%©T-fesps 

*3kW®1IM®&y&3->£\sT*$m-e&*)* naked 7^*5. KiiLTfj^T- 
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& j t> ■< )vx mm^ ? # — mi hvj ^ ^ * — m<o&w t> j ^ ^ * - t: b xxz 

mtZfr (Mz.l£s K.Adolph ">>^;My/'AS" CEC Press, Florida (1996) 

#A^n^^»^cDiBfr»±{c: N CD4 + -\;WS-T Mid J; Dlgf^ftSiaiil 
CD8 + CTL tc £ t) n £ mil £ #§3i£ -es^^-^tt^-tf tzftmw <b 

W093/17706#h^)o S^6^lc^«; y. 9 V^r?- K&x M^x©&#ic:3fi-r££3iaU 

w©«afiWfc«±a^^^pjjiBSs s§«i*k iirts j&tn &i*u ran 
m?<iizfc&Mmft<Dmm*ftLx&m, sa^ 

s^idj; bm^m^ftfc&^xftfejfo&%m%&z?cDiz^frtemx&^gnz>o 

fcfck £>f ;V^^^5:^JfflbTJfllMfia. &T>\ (APC^) 

&4 its K«fflfls*»%fc:if#A-r 5 c h tz: «fc t> mzwim&ftmfc lx%x ^ d 

H&jffi©8:#;5f$S©3^ ADMM^^ct^^fe^S^Wii^H^I^ 4,945, 
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Laboratories ) 0 

^!3^tl&££n&&©T-fc}:&u#, ^ts v$;* N 5yK e^X 

■i >mmm^m^mi,x ih^^iavx, $L&fo&*mm-r2>ztiz£ b 
&(D$L&m&-hK ■&$&w<D$m>'< tz—xm^z u^Rwrnmyn t — # —m® 

m 1 fci\ mERK2 J&X? SEREX m&ttltm ^tz&felblzX t> D £ 9m 17?- h* 

&m$i cdst ms^wcomiiu^m-rv^ 7x&% 0 serexi^#^?£& 
mihizm^tzM'&(Difem*7Fto b . t h serex m^^^m^tzm^mm^ 

lz9m^7'^h~k—1@lzm^gti%Zb& ! &mX'&&Zb(^*}l<a.)^ Mzf, CD4 

m3tt, serex m^B^^m^-t^ cm + t mmiz&z^jwi—m&ifi-fo 
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mm& her2 p63 nmm cds + t «&iiiig-r & ^ tz^r?? yz&&o 

mSlts mERK2 147HER2 S SLFDna J-like 2 £^fc&^b£c};3fliiii|£ 



3 ^ h U >^#« CMS5. CMS2 N CMS8 ^t>* CMS13 XA.B.DeLeo et ah, J. 
Exp.Med. 146: 720-734 (1977)K CMS5 ifi^^Zf^ D->{b Lfc CMS5a 

StFCMS5m^^BiMUfe cDNA© t-^^-T 7^ U-£s MOjM^-f > 
®^->^S*©ifil»IS*4(IgG^)^ffiV^T SEREX^ (U.Sahin et al., Proc.N 
atl.Acad.Sci.USA 92: 11810-11813 (1995)) tj; U — - >^b£o J&ffi 

a y^gSJlT-fe^Diia J-like 2(AF055664K ?->-8mT-> gale 

ctin-8 J:IBm-r-5)(AF218069) s x> OX DNA U #— b? 1(U19604) S RZfi, ^t>7, 
polyA*g-&gfiSMM b^Xvy^ KWTn Poly(A) ^IBSf * )(X65553)T£ 
ofeo dtt&©Jtte?©3— KiB3?U%^«rbfci:i^s GenBank fcg»£*iTl^ 
£IJ3nifcJfc^T&KLT^&t6&ttJie>ftfc^fc (*1) o ^br N £ft£>4o 

fc> jgbjgbfrofc SEREX** 'J-->^ff t^*r-f iT'T&o 3 -^CD cDN 
A^ v^^^^^i/> KAB019214K -x">^^>zi-^WMeK(glucose-r 
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egulated protein)(D78645k S^>t^D TCP-l-zeta-1 -tf-r/jz^y r© 
Mus Cctz-1 «^(AB022159)^fll«mS^cD^^tt^h bTJ^©^ 

g;fc, UT-7/TP0(t hgM^Sifil^!-fe;i'^l'>)(N.Komatsu et al., Blood 8 
7: 4552-4560 (1996))©tnJK*3- cDNA ^f£jfil'J^M'J>te^ 

¥tlsX DHomo sapiens ^^^l/>-t^-7^ K^S&(XM_00834 
8) s 2)t h >^Ji&^MeH(retinoic acid-responsive protein)(U50 

383K 3)/r.5apje73sfl : F^^;U^tn;J^Rji&gaKA(hepatitis delta antigen inte 
racting protein A; DIPA)(XM_006503) N 4) H. sapiens cDNA FLJ20644 fis 
^P — >KAT02588 (FLJ20644f is) (AK000651)&ai2RLfco 
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(bp) 



(cDNA 



-) 



^ay^SeKDna J-like 2 

(AF055664) 

DNA U#— fe* 1 (U19604) 

poly(A)«g^£ajPhM h 75X5 
1 (X65553) 

#«B***>> 1 (AB019214) 
ir)VZ2—X®mm&M (D78645) 
->^^.D >-^f TCP-l-zeta-1 
y h © Cctz-1 56^^ (AB022159) 

#<oto sapiens HMBA gg3¥ (XM_008348) 
(U50383) 

H. sapiens B&rJls* SKA 

(XM_006503) 

H. sapiens cDNA FLJ20644 fis, — 
>KAT02588 (AK000651) 



2,242 CMS5a 7kJ$ CMS2 

3,172 CMS 13 

1,086 CMS2SVCMS7 
2,244 CMS8 



2,007 CMS5a 
2,408 CMS5a 
19,505 CMS5a 



3,594 UT-7/TP0 

2,520 UT-7/TP0 

997 UT-7/TP0 

1,781 UT-7/TP0 



mfo-r %>mm<D cdna mm^^f ?^ u —comm^m-r & & ©isn^^ 

**CMS5a cDNA#j§3l^-f 7^ U — tf>t><D? D — >^A^iRtl«t t)ftf#o 



r^»J 2 1 SEREX Hg&jgMi£li&Mllg|£^£ g> m&mmw WI iil 
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mERK2 h'T^ cDNA £ £co£ I &uzzff I T*#HbU pCAGGS- 

Nevf(H.Niwa et al., Gene 106: 193-200 (1991))© EcoR I Rlf Bgl II +M 
&v-->y\stzo ^mERK2 r^;* 5. DH5a(T0Y0B0, Osaka, Japan) + £iH 
QIAGEN Endfree Mega^ry h (QIAGEN, Hilden, Germany)T-:fitMbfco 1) 
mmEM2 75x* Pmk> 2)gmERK2 7*7^^ h\ v * SEREX |eU^#^ 

T?ifc*Dna J-like 2, DNA U #~ fe* U #U *^>-83gb < & poly(AK Hfcfi 
k h SEREXISJ^^-e&^^drl^^bV-e^-^-fe h*(HMBA)g§#^ 1/ 

3 — K-T^r^^ 5. h*i:©vMl^k 3)^mERK2 r^^S: h*&?>* SEREX&T-**^ 
^ ^T-fe^fe^(^^^S>>, ^l/3-^|iJHISl, ££fcfcCctz-l)£rj 
— h* T & 7 s ? X $L K ©M^^ * tz It 4)U mERK2 7° ^ X 5. h* y h U J?F T 
;b^^>^zi-h*-r^r^^^ K©?&£rt)l,ag£s 0.5mg© l^m©#)fe^(Bio 
Rad, Hercules, CA) U SM:© 0.05M 5. 5/>(Nacalai Tesque, Kyo 

to, Japan)^-^tf 1.5ml ©jg/^^i — ^fc^iJDLTT*^^ 5: K DNA ^^^^tif?/- 
J*£-tffc( C.Condon et al., Nat.Med. 2: 1122-1128 (1997); A.Porgador et a 
1., J. Exp. Med. 188: 1075-1082 (1998); D.Klinman et al., J. Immunol. 160: 
2388-2392 (1998); C. A.T.Torres et al., J. Immunol. 158: 4529-4532 (1997); 
A.Iwasaki et al., J. Immunol. 159: 11-14 (1997)#Bg) 0 7~9 ®It© BALB/c 
v £ ^©^-fb«N Helios Gene Gun System (BioRad, Hercules, CA)^^U>> 
A^tBJE 350~400psi T*flH\ 7°^^.^ KT^- h bfc:£}|&^&JKj^x&#bT 
ffofeo ^©ife^b/b^ 2 51P^©^P^^^^TSJ^^'fbbfeo 20@©^ 
* & 1 T * ©|$J1 «fc t) CD8 + T M£iliM b fc o 

3-^^-;i/n7 NU>^vH7^^MCMS5t3#M^^injl^7 , ^Ki:b 
Tmfe$ft> CMS5 ^M©SjBJg*6#^Tfc.&£ mERK2 **© 9me 

r<D^y^ h* 9m(T^ y^lB^r QYIHSANVL" ; H.Ikeda et al., Proc. Natl. Acad. S 
ci.USA 94: 6375-6379 (1997)#^)©Mii$^®jt(0tsu, Japan) fcMfbs A 
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^Lfeo ^fes n> ha-)l>t UTx CMS17HER2 fc«-r*||jj|igJ6JftJK N 
CD8 + K d |5g£«$tt T«©Wh bT!U££*lfc 9mer ©^7"^ K HER2 p63-7 
1(T)^7°^ K(T^y^iB^J "TYLPTNASL" ; Y.Nagata et al., J. Immunol. 159: 
1336-1343 (1997); X.Gu et al., Cancer Res. 58: 3385-3390 (1998); Y.Ikut 
a et al., Int. .J. Cancer 87: 553-558 (2000); T.Okugawa et al., Eur.J.Immu 
nol. 30: 3338-3346 (2000)#BB;9m i:RHllt:aBaSi±SiB36K:«i)(telTx p63 £ 

m 9m ^y^- F£ DBA/2 &m<DE&mmm^ )^ ^( PI. HTR (A.Van Pe 

1 et al., Somatic Cell. Genet. 11: 467-475- (1985)) titfflbfco 

±iO»bfc 7^X01$1J: b Af tfe CD8 ( T«tc-3t\Ts 9m ^^9=- 
K£*:&p63-71(T)T-ML£ P1.HTR«£J1U IFNr £#8&ir&;«£ ELISP 
OT tfcg&fc: <fc i? » U 9m K lz*f bT^l$& CD8 + «©#££;£ffil& 

ELISPOTf&^fci^ Power £>©;£&( J. Immunol. Methods 227: 99-107 (1999))£ 
E&^bTs &©£5 J-fTofc 0 96 >j7 3i;i/r: hD-fe;i/D— h x'-i'^D^'f 
^ — 7b- KMillipore, Bedford, MA)(z^ y Yif^t?^ IFN. ^7 n — > R 
4-6A2 s Pharmingen, SanDiego, CA)£ 4°CTr— Bft-f >dF-j.^c— h U ift^Ufc^ 
1— 2KH 37 0 Ctf^D5/^ bfeo lxl0 6 OCD8 + T«s RXf. 1x10 s © PI. HTR 
e?:r;V£«JU 37°CT-24BtP^^>dra.^-hbfeo £ «fc < 8fc 

£*^>fbJaVT>;* IFNrini^(^D->XMG1.2s Pharmingen, SanDie 
go, CA)£«]U 4°CT— n^>=3ri^-hbfco ftit&s 7;WJ^7 7^ 
— te*^* YV7YTWy (MABTECH, Nacka, Sweden) &$Rfta U ^ST» 1. 5 f§ 
|gK b bfco TVI/fc U *7 7 7^-^SH^!y h (BioRad, Here 

ules, CA) ©»££«?;**> h£flM£*hfco h£cfc<#fc*fU S£*Rb 

tzo MMtRWMs &t>\ Axloplan2 imaging system (Carl Zeiss vision, Hailb 
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ergmoss, Germany) ]&&£tltzX#y V&%iJt7> h bfco 

^CD$£Hi N mERK2 cDNACD^T*^^hbfcV«i;^{i N -(gU^l/T* 9m h*^ 
^CD8*T«£jt£l/fc(Ell )o ^tlfcr^fLT. mERK2^t>*SEREX|5l^iIT- 
ft^bbfc^^T'J;^ 9m ^7"^ K#^CD8 + T«CDm#^ii*D^^^tL 
fe(HIla)o Zftt><D-?t?Xiz&\-]rZ,^&(DX?$y Y\Zs mERK2 cDNA©^T^ 
Ib^nfc^^^Jrb^ 3-10 fg-£& mERK2 7"^^ 5. h\ &Z>\ 
m<0M\.fi£>tifz SEREX#^T-|£ffi£*i&frofc#^ 0>J;Li;^ c$H&*^>>, 
n -7. »I SI, i; fz & Cctz-1 £ =J - h* IT 3 7"^ * ^ K T &^b £ flit 
v^T*!^ 9m ^7"?- K^M«JCD8 + T«©±iJn{^e>tL^7^ofe(Ella)o ^ 
> h d— fr^Z Z — hO^PiMfclz J: !9 9m ^7'?- KflrjRtt CD8 + T «©igJtJ& 
B^n^^ofe(H2a)o p63 ^aafflLfe^^«t*fri)7^^ h^{i#m^/J> 
*ELISP0T^^©^tt«^^nfeo 
fc h SEREXIlI^^^tt^ffi^^zr- KtS cDNA b&tz, mERK2 fc^fcH 
^^n^«^i3, 9m^7*^ K^e^CD8 + TiDK^^iiiP^-&fe(I2llb)o ftjft 

Cd-^s 01(D^77^0##(i 10 S CD8 + T«^fct) IFNr^CD8 + T«CD 
t^^to ^«tt9mtJ;!9^M^tifePl.HTR(f4i^©Xofe^) N 

smrnm 3 1 serex mfettRv cds*t ^bbsj- fc h -7°® gmmM cds+t ama^ 
cd8 + t ms&^v h-yt sEmmfcfr^timK&m^fcmmznx^z&m 

&&&fr¥ofi>*&fetZ>fz®lZ, OTl) £tz& 2)(D^~ftlfr(Dj3&lz£ D "V 
^T^&^bbfc : 



WOJHgp0894 PCT/JP02/05486 



-2 1- 

1 )mERK2 -7=??.* h*©^T"3 - h ^ftfe^-yStf Dna J-like 2 5. h*© 

2)mERK2 7°^^^ ^"Ca-Ufctt^ SLFDna J-like 2 7*7^^ K©<fr 

CD4 + T$fflfl&fc:«fc t)^^nStrUg*3— ft5 777 5 h\ SV, CD8*TiHI]|& 

tf^3SB*nfcft%T©*s 9m^6tJCD8 + T«^r©liiIis^il^^tifco 9m ^7 
^ Kt#^6tI^CD8 + T«©i|An^ ±IB1K Stf 2)©£rt, e,©?>-7T-fc 

£ -d It (E) 2a) o CD4 + T mERK2 fcfe© 9mT flUIS^ f h — 

a^T^SMSt:* DHjF&atS SEREX ^tftJK^r^- K£RI»-r*CLi:#5gR£*i 
fco ^— *&3»||^©¥£J±SEM i:lTi^5. 



IC^ttot, t9aS©«iS#Tf*a«Uft ^»>;*£inERK2 7°v*5; h\ #IF S 
Dna J-like 2 7°^;* 5. h'T'&^fb bfco 2 b&©£ffl^ 

fee 

•=?e7^^mERK2^i3- h* KSV SEREX HU^tfuJI Dna J-like 2£ 

€tik:^U hD— ;i4fif*(Lyt-2.1)T*&^©«fcd& 9m^7"?- K#^I$CD8 
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"inmmtimmmit&z.btefr'Dtz (m2b) 0 m-^x, miuzy^x^ ksi^d 

na J-like 2 75 * 5; K£^T&^b-r& CI CD8 + T «©iiill# CD4 + 



f HMffi) 5 1 &^M&I^W5zzM£M£Bfli&fr^© CD8+T mm® 1 Kay 2 &fli 

-^/^©^^I/^lttM-:^.^ (El 3a) N Stf, -M^©^;b 
hLT mERK2£:3— 1**-*:^;*$ KT* 2® N fu&^b Ltz^^^m 3b)*. 
HJi&0!l2fS«&©#?£fcifie^T. mERK2x mEEK2 Dna J-like 2 — 

K©£f*>£>/b>T'&&<fbbfco ^JSE<bA>e> 14 B^tc 9m*l$Jil$CD8 

ERK2 St>* Dna J-like 2 — p-f^y"?* §. KT*&^b£*i;fcv£;*T*fci 9m 
4#Jii& CD8 + T mm&tfiW 6 2p £ mERK2 *3— K"r*7"7>U K ®*T*tt-fb £ ti 
* © ib-^T JlflP L T V > tz o 



lmmm 6 1 &Mmm&M£±£ £ % her2 ^gfltj cd8*t mummtpmrn 

t hHER2©N«©147iSCDT^yita**3-h*1-?) cDNA7°5^^ K(JM 
147HER2 hge*5ir £ )£ Dna J-like 2 sg b < (4 U jtf— - If 1 S3 — Kf * 7*7 
>U Kfc^fcx Sfcfciu ^ti&©SEREX|5j^^LT'ffll\ fll«ij 2 iEi$©# 
fcfct£oT^£;*£ &&fb L c 2 iiiej «6tJ«§ ffl v \ IFN r CD 

8^mm$k*mmizBm\\,tzo z% £© serex B£#^#*«fcs*ifc»&-c 

HER2 p63#M^CD8 + T«©itiB^ll^^tife (El 4a) 0 ^JUte 3 
®^15j±SEM-e^^n-5)o • 
HJffi^J 3 © mERK2 ©i§£r HO*! fc N 1 ) 147HER2 7"7^^M SEREX mfefr* 



WOJflfL00894 PCT/JP02/05486 



-2 3- 

ftfc®titeft#bfc^£;*fc:i5tf-^ HER2 p63^fi«] CD8 + Ttt£DJii!i^li^ 
(K4b) o ig*tt3Ji^«0¥*&±SEMT*^n*o p63#Jll&CD8 + TM&& 

tlfe v £ ^ T- © £ titz o 

£<Z>ifeSI£ niERK2^JM5B^fi5^©ll®l^^-&to-&T#^-rS 

raangy 7 1 in vivo iztettzmmmm 

CMS5mJg*«{*s in vivo&M(D&, B$z&*mzL, 5-6 MfflMfi 

fc5Etsif)btt>*o ^--e. ssm o.imi (Dixio 6 cKS5mmmm^mmm^x 

D BALB/c x"i7^-\^#bs Wto^TCtf^^Lfeo 1 )mERK2 £ n — F 
^5/7^^ h\ 2)mERK2 7°^*$. \*RTfzi> h D— fcn — K t5 7* 
KCDS^fcx 3)mERK2 7°^*$. FXtf Dna J-like 2 r^*^ )«<D&£4b. 
!)ffl^&# (challenge)© 14 Bii<k 7 BHu> MiS:#©B([RlBK £fcfc* N 

28 B^£^*£$:U Aii/M«c%jlP«iia(fiUiT0[it&. 

HJftlg#S*fe«)* 14 Bbu£v£*£iiiERK2 K1"*:75;*$ h*T*^-fb 

t5ui:{:J;DB$ii^Wni:i:^lfeo ^©^B&ift&^jJilfci, fli 
i§&^©7Biiyi'*T^fct§-£s *fc«±»i*ft#«t:ffofc»^fcttB6ii&-pfc 
(HI5a)o ^tii3^TbTs mERK2 r-^xs. K&tfDna J-like 2 7 7^$ F£M-n 

3fc(EI5a)o lE^©^«ltt«B«l*ia#WKIftfc«t»?5iSbfco 0*©»&£^* 
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JV— 7*Jco^T 5 EC^^W&^SEM £ bTil£tl3o 

mERE2 7-^^^ K^tfDna J-like 2 7*77^ K*— Hfc:=i— h l>fz& 

filfc, ^;*£Ii£$:-^fr£5 B^t^bU ^O^flUaSftW^fc. mERK 
2&Z>*Dna J-like 2 t «fc*?fiijlfl«jftJ*Jlltt9l^t:=i- h l,tz^<Dm&tid*m 

3S£HD«I^ mERK2 'BlU Dna J-like 2 h Lfc^^fcfflV^TfflHMft-* 

5 B&fc&JfltfbU ^O^aSJS&JRSiB^feo ^©^^ KCD4nAb(6K1.5) 
«LSC:«fc»)iDERK2SVDna J-like 2 ®^*l$&m#$kfo*ifco mERK2 IkZF Dna 
J-like 2©^^^7bsCD4 + T»»^-C$)i»^^^^tife(E15c)o 

147HER2 S3-h't577^^ h\ SV6)147HER2 S; K&tfDna J-like 

TT^titcim 5d) 0 l*©ttli#^>-7'(:oot 5 EO^->^cd¥±&±SEM £ 
Stt T « t «t t) Rft$ n S inJH £ 3 - K r S * * - $ R— jf^Jt £ 3 - 
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w±o«k5^ *«wt«fcD cd4 + ^;i/^-t mifecDft&m&B&mMm&tt 

<D CD8 + T «tc «k^m^^^jg^^iiilgri>±T-©25^SJ* s BJ^,^l3 
gfltzo ■v^XVmmtfMlzttTZ SEREX 

CD8 + T fflfl&&&<D38*ttx t h fccfeWt &mmtmMi$ttlT % Z h##;L £>*U 

M£ *tfcH*«fflte©a^«^jftMttis-&«3© apc £ j; § t) 
&s e> ic serex iBj^b bmmmm(Dfiim&ftn$nti&, £ d 
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1. ct4Ww^— T«ffltetj;t)sai$nsifbJSs at;, cDs^jDiiaBStt 

2 . CD4W W 1— T HISS tc<fc t) ggf& £ ti Z> iftM Ifi SEREX ?* fc: £ D £ 

4 . CD8 + «0t«t£ T»«tDii^ JB^M # HER2 T&<5k 

5 . CD8 + $fflJSSI^Ste T i»3 £ t> tl2>mminM& HER2 & £ l>* Dn 
a J- 1 ike 2 T- 3 s St;£ll 3 * fe fct 4 IBtt©M^o 

fc^^ti^N 1 ~ 5 <wr*i*» 1 Jl(3fB«g©iafig^o 

8 . 1 ~7 ©u-ftifr l ^£i3^©&&Efc#j£^tr y *^> 0 
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